. Recurrent inflammation of the tracheobronchial region leads to subglottic airway stenosis and dyspnoea proceeds with the extension of the stricture. Potential collapse of the airway structure may lead to difficulties in ventilating patients 1, 2 , so airway management is critically important during anaesthesia. We present the first reported case of relapsing polychondritis to undergo laparoscopic surgery.
Relapsing polychondritis is a rare multisystem disorder of unknown aetiology, characterized by recurrent inflammation of cartilaginous structures 1 . Auricular and nasal cartilage is most frequently affected and progressive destruction of laryngeal and tracheobronchial support structures are involved in approximately 50% of patients 1 . Recurrent inflammation of the tracheobronchial region leads to subglottic airway stenosis and dyspnoea proceeds with the extension of the stricture. Potential collapse of the airway structure may lead to difficulties in ventilating patients 1, 2 , so airway management is critically important during anaesthesia. We present the first reported case of relapsing polychondritis to undergo laparoscopic surgery.
CASE HISToRY
A 42-year-old Japanese woman, weighing 63 kg and 158 cm in height, was scheduled for laparoscopic cholecystectomy. She had suffered from relapsing polychondritis for seven years and had been well controlled with steroid and cyclophosphamide therapy. She complained of slight dyspnoea on effort but signs of respiratory compromise, such as stridor or wheezing, were not apparent. She had a saddle nose deformity, but neither calibre change nor obstruction of the tracheobronchial tree was found on chest computed tomography (CT) scan or X-ray. Forced vital capacity (FVC) and forced expiratory volume in one second (FEV 1 ) were 1.71l (67% of predicted), and 1.36l (54% of predicted), respectively, and FEV 1 /FVC was 79%. The flow-volume curve showed mild peripheral airway obstruction. We considered open cholecystectomy under spinal anaesthesia, but the patient preferred laparoscopic surgery under general anaesthesia.
Without premedication, anaesthesia was induced with fentanyl 0.5 μg/kg and propofol 2 mg/kg intravenously (IV), followed by 3% sevoflurane. Ventilation with a facemask was not difficult and a size 4 ProSeal TM Laryngeal Mask Airway (PLMA, Laryngeal Mask Company, Henley-on-Thames, United kingdom) was inserted. At first, the patient breathed clearly, but airway obstruction gradually developed over a few minutes. The PLMA was removed and a size 3 PLMA was re-inserted, but this also failed to maintain a clear airway. After four attempts, we abandoned securing the airway with a PLMA in order to avoid injury to the larynx and she was prepared for tracheal intubation.
neither oedema nor bleeding was observed during direct laryngoscopy. The glottis was visualized well, but the whole structure of the larynx was very small. It was possible to gently pass only a 5.5 mm internal diameter cuffed endotracheal tube without a stylet. Fibreoptic bronchoscopy showed vague tracheal cartilage and dynamic calibre changes synchronized with the respiratory cycle. There was no region of inflammatory oedema or complete collapse of the airway. These findings did not change after administration of vecuronium (0.1 mg/kg) and the start of positive pressure ventilation with 5 cm H 2 o positive end-expiratory pressure (PEEP).
Anaesthesia was maintained with 2.0% sevoflurane in oxygen and air (Fio 2 =0.6) using a tidal volume of 450 ml, respiratory rate of 14/minute, and 5 cm H 2 o PEEP. Induction of pneumoperitoneum to a pressure of 8 cm H 2 o increased peak inspiratory pressure and end-tidal Co 2 from 27 cm H 2 o to 31 cm H 2 o and from 32 mmHg to 35 mmHg, respectively. Spo 2 did not decrease significantly. After the completion of surgery, neuromuscular blockade was reversed and spontaneous respiration resumed promptly. The patient regained consciousness in a few minutes. After extubation, she experienced no respiratory difficulty and glottic oedema was not seen on brochoscopy. Her postoperative course was uneventful and she was discharged on the fifth postoperative day.
DISCUSSIon
Relapsing polychondritis poses anaesthetic management challenges due to airway stricture and deformity 1, 2 . Given reported difficulties with tracheal intubation and ventilation 2,3 , we intended to use a PLMA. Insertion of the PLMA was not difficult, but we could not establish a patent airway despite several attempts at insertion. Evans reported that airway obstruction following placement of laryngeal masks are mostly due to posterior displacement of the epiglottis or encroachment of the aryepiglottic folds on the laryngeal inlet 4 . We presume that an improper and unstable fit between the small larynx and the PLMA caused such deformities of the epiglottis or aryepiglottic folds, but cannot be sure because fibreoptic visualization was not performed.
Laryngotracheal stricture is found in 23% of patients with relapsing polychondritis 5 , so airway obstruction may occur after satisfactory positioning of the laryngeal mask. In our case, despite good visualization with direct laryngoscopy, the whole structure of the larynx was disproportionately small. Tso et al reported a similar case and attributed this kind of laryngeal change to destruction of the cartilage 3 . Various sizes of tracheal tube and other airway devices should be prepared when tracheal intubation is intended for a patient with relapsing polychondritis.
Relapsing polychondritis causes airway obstruction by two mechanisms. The first is a stricture due to inflammatory oedema or scar formation, and the second is dynamic airway collapse during respiration due to destruction of tracheal cartilage 6 . Thus, FEV 1 and peak inspiratory flow can be markedly reduced, without any abnormal findings in cervical and thoracic CT scan or X-ray. In addition, pneumoperitoneum during surgery can precipitate airway collapse, because the cephalad displacement of the diaphragm decreases lung compliance and increases peak inspiratory pressure. We found that the changes in tracheal calibre were synchronized with the respiratory cycle, which was consistent with dynamic airway collapse, even though the increase in peak inspiratory pressure from the pneumoperitoneum was relatively small.
Intraoperative death due to sudden hypoxia following collapse of the airway has been reported among patients with severe obstructive change 3 , and various intraoperative respiratory modes have been proposed. In our patient, we provided positive pressure ventilation with PEEP as a means of preventing airway collapse. Fibreoptic bronchoscopy showed no evidence that this aggravated dynamic airway collapse, nor did pneumoperitoneum impair ventilation or oxygenation of the patient. These procedures are potentially harmful to patients with relapsing polychondritis and should be applied cautiously.
Ventilation with a facemask was easy in our patient, but Hayward reported a case in which mask ventilation was difficult, probably due to severe obesity 5 . When difficult mask ventilation is suspected, inhalational induction without muscle relaxants or awake fibreoptic intubation should be adopted 7 . In cases of severe airway obstruction, preoperative surgical airway management, including bronchial stenting 8 , should be considered.
In summary, we report a case of relapsing polychondritis undergoing laparoscopic cholecystectomy. A patent airway could not be established with a PLMA and a 5.5 mm tracheal tube could only just be passed, but controlled ventilation with PEEP was performed uneventfully. This case indicates that anaesthesia for laparoscopic surgery can be safely managed in a patient with relapsing polychondritis who has only slight respiratory symptoms and mild obstructive pulmonary disturbance. However, various sizes of tracheal tubes and airway devices should be prepared before induction of anaesthesia.
